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CALL CENTER INTEGRATION WITH OPERATOR 
SERVICES DATABASES 



5 



10 R ACKOROT JND OF THE TNVHNTION 

The piesoit invention relates generally to call managemoit and more 
particularly to call center technology that pennits agents to provide quick and 
informed ctistomer service. 

Many businesses use agents or operators to service customers by telephone. 
15 These businesses often employ several agents connected to an Automatic Call 

I 

Distribution (ACD) system, such as a Meridian*® ACD manufactured by Northern 
Telecom, Ltd., to handle multiple calls simultaneously. The call center technology 
distributes the calls (usually dialed with an 800 number) to the agents. 

There are three principal types of call center technology: standalone ACDs, 

20 ACDs integrated with a Private Branch Exchange (PBX), and central office based 
ACDs. The most conunonly used type is the ACD integrated with a PBX. 

Conventional call centers require agents to ask customers for infomiation, 
such as the customer's name and address. The customer may also request service in a 
language other than English. Conventional call centers typically require agents to 

25 collect this information through verbal dialogue with the customer. 
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Telephcme compam« s«« caite- ..^cs md addre«« ii, datd^ 
access by telephone comp«,y „p.n.u,„ .j^^ 

flomcallers. <hW»«s « typically «gi„n^ <ta,,fc,3es. updated on . *uly b«is 
.omaintei„c„™,.ndacauatei.ft™aao. Op«ate.s seeking cailcinfonnaaon 
S "^/•ccessthedat.tasesosingthec.lle.-snameoraddress. 

Telephone eompanes also mainWn . s«»nd set of n^on.1 diabases 
•«c«sedhyeallingtelephoncn„„rt«orDi,ec.o.yN™ber(DN,. Hese datal^es 
a« tailed Line Infonnation Da.rt»ses (UDB). UDBs eo«am nnme™« date 
segments, including, for e«n,ple. infection „gariing the kind of calling telephone 

XO (-«-.-i".c«W«s.«au,elanguagep,efe™ceof,heDN.»ner.«,da,edesi,eof 
the DN owner fiw automated telqihone seiviees. 

Conventional call centers, however. h,« no access to a.e telephone 

con-panies- datebases. TWo.^ agents must obtain this infonnaUon on «,eir own 

trough verbal inter^ion wim customers. The collection Of the infonnaUon in this 
15 manneris,imee««uming both the eust^ner and the agen, and therefore costly. 

AddiUonally. verbally collected information commonly contains ertors due to 
mistekes made by the agents in collecting the infoimaUon. 



20 



The present invention addresses this probfem by collecting customer 
infonmUon beforehand so as to present the infonnation to the agent before or at 
substantially the s«ne time as the agent receives the customer-s call requesting 



service. 
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In accordance with the puipose of the invration as embodied and broadly 
described herein, the call servicing system according to the principles of the present 
invention allovvs service agents to service calls from customers. The system includes 
local customer sv^tches, local agent svdtches, and a customer database connected to a 
5 network call center. 

The local customer switches direct calls to and from the customers and the 
local agent switches direct calls to and from the service agents. The customer 
database stores infomiation regarding the customers sending the calls. The network 
call center receives a call from a first one of the customers, queries the customer 
10 database to retrieve customer information corresponding to the first customer, and 
concurrently routes the customer call and the corresponding customer information to 
one of the service agents. 

BRIEF DESCRIPTION OF T HE PR AWHsJOfg 
3- 5 The accompanying drawings, which are incorporated in and constitute a part of 

this specification, illustrate an embodiment of the invention and, together with the 
description, explain the objects, advantages and principles of the invention. In the 
drawings. 

Fig. 1 is a diagram of a communications network consistent with the principles 
20 of the present invention; 

Fig. 2 is a diagram of the components comprising the ACD Server of Fig. 1 ; 

and 

Figs. 3 A and 3B contain a flowchart of the call flow activity consistent with 
the principles of the present invention. 
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PETATr,BT> PFSPRTPTTON of tup pp p^pp RRn F.MRnpT| .>TFMTf? 

Tie following detailed description of the invention refers to the accompanying 
drawings that iUustrate p«fened embodiments consistent with this invention. Other 
embodiments are possible and changes may be riiade to the embodiments vdthout 
5 departing fiom the spirit and scope of the invention. The following detailed 

description does not limit the invention. Instead, the scope of the invention^ 
only by the appended claims. 

Systems and methods consistent with the principles of the present invention 
facilitate agent servicing by presenting an agent with customer infomiation before or 
at substantially the same time as the agent receives tiie customer's call. 

I- Network F,;yn,>.n|ff, 

Fig. 1 is a block diagram of a communications networic consistent with the 

principlesoftiiepresentinvention. NetworkCallCenter(NCC) llOOcomiects 
customer 1200 to agent 1300 of a virtual team of agents. A single customer and a 
single agent have been shown for simplicity only. The present invention does not 
depend on a specific number of customers and agents, but encompasses any number of 
customers and agents connected to any switch in tiie network. 

Customer 1200 uses a conventional telephone 1210 to communicate witfi an 
agent of tixe virtual agent team tiuough NCC 11 00 via Uie public network, subh as tiie 
Public Switched Telephone Network (PSTN). Switch 1220 is a standard PBX or 
Class 5 telephone switch, and comiects customer 1200 to NCC 1 100 over a standard 
telephone line. 

Multiple typ^ of connecUoM exist for connecting agent of the vittud agent 
team to NCC 1100: (1) via a local switch having no ACD fimctionalhy; and (2) via a 



W^O 98/25387 ^ ^ PCT/CA97/00891 

local switch having ACD functioxiali^. Business considerations and the physical 
locations of the agents play a role in deciding the best type of connection. The 
cpmmxinications network of Fig. 1 shows agent 1300 connected through a local switch 
having no ACD iunctionali^ (switch 1320). 
5 Agent 1300 may use a number of different telephone line terminals to service 

customer calls. The telephone line terminals may include a standard telephone (not 
shown) or computer 1310 with a telephony card installed. Agent computer 1310 
connects to NCC 1 100 via switch 1320 and the PSTN. Switch 1320 is a standard 
PBX or Class S s^tch without ACD functionality. 
1 0 The specific type of connection between agent computer 1310 and switch 1 320 

depends on business considerations and the physical location of the agent. The 
, different types of coimections that might be established between agent computer 1310 
and switch 1320 are described in detail in related applications Serial Nos. 08/760,1 1 1 
and p8/_,_ (Atty. Docket No. 3384-0123-00). 
IS NCC 1 100 controls the routing of calls from customer 1200 to agent 1300. 

Fig. 1 shows NCC 1 100 as including High Level Switch (HLS) 1110, ACD server 
1 1 20, and Interactive Voice Response unit (IVR) 1 1 30. NCC 1 1 00 includes data 
coimections to two databases, LIDB 1 140 and Directory Assistance Database (DADB) 
1 ISO. LIDB 1 140 stores numerous data segments retrieved using the calling 
20 telephone number, including, but not limited to, information about the kind of calling 
telephone, the langiiage preference of the DN owner, that is, the owner of the calling 
telephone number, and the desire of the DN owner for automation of telephone 
services. DADB 1 ISO, on the other hand, stores customer information retrieved using 
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the calling telephone number, including, but not limited to. customer name and 
address infonnation. 

HLS "10isanetworksvdtch.suchasaDMS Traffic Operator Position 
System (TOPS) switch manufactured by Northern Telecom. Ltd.. that routes calls 

5 fi««c«stomerl200toagentl300ofavirtualteamofagents.andqueriesL^^ 1,40 
for datasegments corresponding to thecustomer. A data segment is simply a group of 
infonnation conesponding to a particular calling telephone or DN owner. HLS 1 1 10 
preferably contains an interface that fecilitates communication ^rith ACD server 1 120 
to allow ACD server 1 120 to control the routing of calls. 
10 ACD sewer 1 120 includes a computer with an Ethemet^quivalent data 

comiectiontoHLS 1 110 and IVR 1130. ACD server 1120 can include anIBM. 

compatible computer executing Windows hrr™. but might altemaUvely ind 
UNIXTM^pable computer, such as an HP model or the IBM Rise 6000. 

ACD server 1 120 queues customer calls, records infonnation regarding the 
15 availability of agents, controls call routing by HLS 1 1 10 and the operation of IVR 

1130. provides Management Information System (MIS) data, and queries DADE 1 1 50 

for customer information. ACD server 1 120 also processes network events reported 

by HLS »l»0.«n<itakesappropriateacuon.sucha.reroutingcallsandreleasingcalled 
trunks due to busy conditions, for example. 

'0 Fig. 2 is a block diagram showing the components of ACD server 1 120. 

including processing unit 201 0. call buffer 2020. and agent buffer 2030. Processing 
unit 201 0 tracks agem availability and handles the processing of customer calls, 
including the queuing of such calls in call buffer 2020. the retrieval of customer 
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infonnation conesponding to the calls firom DADB 11S0» and the routing of the calls 
to available agents. 

Call buffer 2020 preferably includes several call queues arranged by specific 
categories, such as agent team, or specific customer call criteria including the desired 
5 language of the customer. The call queues may also contain priority call queues for 
faster service by the agents. A call may be placed in a priority call queue, for 
example, after it has waited in call buffer 2020 longer than a predetemiined period of 
time. 

Agent buffer 2030 preferably contains several agent queues arranged, for 
1 0 example, by agent team. Each agent queue contains values representing idle agents 
waiting for a call to service. Similar to the call queues, the agent queues may contain 
I priority agent queues that are searched first when a new call arrives needing service. 
The particular queues within call buffer 2020 of calls that an agent services 
and the queues v/ithin agent buffer 2030 of available agents are predetemiined by the 
15 operating telephone company, on behalf of the call center service provider. Agents 
may need to service multiple queues or just one queue^ Agents may also need to 
service different queues at different priorities. 

Returning to Fig. 1, IVR 1 130 includes a computer, such as a personal 
computer or a larger mainframe computer, with a voice connection to HLS 1110. IVR 
20 1130 collects information from the customers to aid ACD server 1 120 in categorizing 
the customer calls, storing them in a proper call queue in ACD server 1 120, and 
directing them to an appropriate agent. IVR 1 130 plays armounceinents or music for 
the customers while awaiting sen^ice in a call queue. IVR 1 130 might also interact 



wo 98/25387 „ 

PCT/CA97/00891 

With agentsto coUect agent status information, such as agent log-on, log-off, 
availability, and unavailability data. 
II. Proct«58mfr 

Figs. 3 A and 3B contain a flowchart iUustrating the call flow activity 
S consistent with the principles ofthe present invention. 

nie flowchart of Figs. 3A and 3B assume that agent 1300 has aheady logged 
onto the system and awaits a customer call. The process for logging onto the system 
is described in detail in related applications Serial Nos. 08/760.11 1 and 08/_,_ 
(Atty. Docket No. 3384.0123-00). 
0 A customer, such as customer 1200. places avoice call for a desired service, 

such as to make a reservation or to order a product [step 3010]. To place the voice 
call, customer 1200 dials a telephone number, typically a toll free number, for the 
service that customer 1200 desires. 

Switch 1220 routes customer 1200's call to NCC 1 100 through the PSTN. 
HLS 1 110 receives the call and sends a query to LIDB 1 140 using a Common Channel 
Signaling number 7 (CCS7) trunk to retrieve data segments corresponding to 
customer 1200's calling telephone number [step 3020]. The data segments include, 
for example, a language preference ofthe DN owner, ie.. the customer. HLS 1110 
suspends call processing until LIDB 1 140 responds with the desired data segments. 

Based on the data segments from LIDB 1 140. HLS 1 1 10 identifies the call as 
one that requires the services of ACD server 1 120 [step 3030]. HLS 1 1 10 then sets up 
a data session with ACD server 1 120 [step 3040], and sends ACD server 1 120 call 
information, including the calling and called telephone numbers and the data segments 
retrieved from LIDB 1 140. 
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At this point, ACD server 1 120 may desire to collect additional information 
fiom customer 1200 [step 3050]. The criteria for coUecting additional information is 
preferably preestabUshed, such that ACD server 1 120 might always desire to collect 
additional information or might desire to collect additional information only from 
5 customers who have not previously called for the particular service. 

If ACD server 1 120 desires additional information from customer 1200, ACD 
server 1 120 directs HLS 1 1 10 to set up a voice connection to IVR 1 130 [step 3110]. 
Once HLS 1110 connects customer 1200's call to IVR 1 130, ACD server 1 120 
instructs IVR 1 130 to prompt customer 1200 for the desired information using a 
10 language consistent with the retrieved data segments [step 3120]. While IVR 1130 
interacts with customer 1200. ACD server 1 120 sends a query to DADB 1 150 using 
an Ethernet-equivalent data connection to retrieve the name and address 
corresponding to the calling telephone number [step 3130]. 

Using the collected information, including the call information and the 
1 5 mformation collected from customer 1 200. ACD server 1 120 finds the next available 
agent, such as agent 1300, from the agent queues that has the necessary skills to 
service customer 1200 [step 3 140]. Once ACD server 1 120 fmds agent 1300 as the 
next available agent, ACD server 1 120 instructs HLS 1 1 10 to coimect customer 1200 
to agent 1300 through the PSTN [step 3150]. At the same time, ACD server 1 120 
2 0 sends a data message to host computer 1330 associated with agent 1300 [step 3 160]. 
The data message includes the data collected by ACD server 1 120 which would be 
useful to agent 1300 in servicing customer 1200, including, for example, the customer 
name and address. 



t 
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Ho« computo 1330 send, the dau m«sag. for displa, on .g«, comp«.r 

I3IOI«cp3nO}. Ag«., "300,ccciv« the d.,am««geiromhos. computer 1330 

beJbro. or^substortWly 4. «„efl„e.^agcn. 1300 receive d„ customer call 
Agent 1300 then services the caM [step 3 1 80]. 

ftom customer 1200 is not needed [stq, 3050). ACD s^ , ijo ftrfs the next 
.™l*le .gent, such as agent 1300. fiom the agent ,ueues that has He necessao- 

skills to sendee customs 1200 l«Bed on the infi,n„«ion ACD server 1 120 
legarding customer 1200 (step 3140]. 

Once ACb server 1120 finds agcM 130O as the next available agoit. ACD 
s«ver 1 .20 instructs HLS 1 1 10 to connect customer .200-s call to .g«,t 1300 through 
fte PSTO (step 3150]. Concurremly. ACD s«ver 1 120 sends a dit. message to host 
computer 1330 fstep3160]. Host computer ,330. in turn, sends .he data message for 

displayonagen.compu.erl3I0(stcp3170J. Agent 1300 then sendees the call (step 
IS 3180]. 

The call flow activity described above may be slightiy different if agent 1300 

connects to NCC 1 100 via a local switch having ACD functionality because extra 
processing is sometimes required to coordinate the data message sent fiom ACD 
server 1 120 vdth the voice call arHving a, the local ACD switch, nus is particularly 
20 <™**«*.custome.'sc.ll,ngnumberdoesnot™,i,^,yidentify^^„„„ 
When coordinaUon is needed, ACD server 1 120 might instruct HLS 1 1 10 to replace 
cus,<m.er 120<rs tnte caBing number, or some other parameter, with a call identifier 
created by ACD server 1 1 20. 
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ACD server 1 120 then includes this call identifier in the data message sent to 
host computer 1330. HLS 1110 also includes the call identifier Msdth the voice call 
sent through the PSTN \ising a standard CCS7 trunk to the local ACD switch. When 
the voice call azrives, the local ACD switch sends the call identifier to host computer . 
5 1330. In response, host computer 1330 seads the relevant data to agent 1300. 

m. Conclusion. 

The systems and methods according to the principles of the present invention 
support agent servicing functions by providing agents vnfh customer information to 
allow agents to service customer calls properly and expeditiously. 
10 The foregoing description of prefeired embodiments of the present invention 

provides illustration and description, but is not intended to be exhaustive or to limit 
the invention to the precise fonn disclosed. Modifications and variations are possible 
in light of the above teachings or may be acquired firom practice of the invention. 

For example^ a network level switch has been described as providing the call 
15 management functionality. However, this need not be the case. The call management 
functionality might alternatively be provided by a local switch. Furthermore, the 
ACD Server has been described as containing the customer and agent queues. 
However, the High Level Switch might alternatively provide this queuing. 

The scope of the invention is defined by the following claims and their 
20 equivalents. 
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1. A call servicing system for allowing service agents to service calls 
fiom customs, comprising: 

a pluraUty of customer switches configured to direct calls to and fiom the 
5 customers; 

a plurality of agent switches configured to dirert calls to and fiom the service 

agents; 



a customer database configured to store information regarding the customers; 



and 



a network call center connected to the customer switches, the agent switches, 
and the customer database, the network call center including 

means for receiving a call from a first one of the customers, 

means for querying the customer database to retrieve customer 
information corresponding to the first customer, and 

means for concuncntly routing the customer call and the co„«ponding 
customer information to one of the service agents. 

2. The system ofclaiml.fiirther comprising 

at least one host computer connected to the network call center and the service 
agents, and 

wherein the network call center includes 

means for routing the customer call to the one service agent via one of 
the agent switches and the customer infomiation to the one service agent via 
the host computer. 

12 . 
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3 . A method for managing calls at a network call center, comprising the 
steps of: 

receiving a call from a customer requesting service; 
querying a database to retrieve customer information corresponding to the 
5 customer; 

determining a service agent that can process the customer call; and 
concurrently sending the customer call and the customer information to the 

determined service agent to permit the determined service agent to expeditiously 

service the customer call. 

10 

4. The method of claim 3, further comprising the step of 
detecting call information from the received customer call, and 
wherein the determining step includes the substep of 

determining a service agent that can process the customer call based on 
15 the detected call information. 
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5. A network cdl center for fecffitating processing of semce calls 
customers communicating via customer switches by service agents communicating via 
agent switches, the netwoik caU center comprising: 

a network switch connected to the customer switches and to the agent 
5 switches, the netwoik switch including 

means for receiving the service calls fiom the customers. 

means for detecting call infomiation fimn the service calls, 

means for querying a first database to retrieve first customer 
information regarding the customers, and 

means for routing the service calls to the service agents via the agent 
switches; and 

an Automatic Call DistribuUon (ACD) server, connected to the network 
switch, and including 

means for receiving the call information and the fintt customer 
^5 information from the network switch, 

means for queuing the service calls. 

means for querying a second database to retrieve second customer 
information coirespohdmg to the service calls. 

means for controUing the routing of the service calls by the networic 
•0 switch, and 

means for sending the second customer information to the service 
agents to fiicilitate processing of the service calls. 

6. The network call center of claim 5. wherein the ACD server includes 

14 
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means for sending the second customer information to one of the 
service agents substantially concuirently with the network switch routing a 
coxresponding one of the service calls to the one service agent 
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7. In anetwork that routes calls from customers coupled to customer 
switches to service agents coupled to agent switches, a network switch controlled by 
an Automatic CaU Distribution (ACD) server and comprising: 

means for receiving a customer caU from one of the customers via a 
corresponding customo- switdi; 

means for detecting call information regarding the customer call; 
means for querying a database using the call infonnation to retrieve customer 
information corresponding to the customo; 

means for sending the call information and the customer information to the 
ACD server; 

means for receiving routing instructions from the ACD server, the routing 
instnictions dir«:ting ti,e customer call to an available one of tiie service agents; and 

means for routing the customer call to the available service agent via a 
corresponding agent switch according to the routing instructions. 
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8. A method for routing calls from customers coupled to customer 
switches to service agents coupled to agent switches via a network switch controlled 
by an Automatic Call Distribution (ACD) server, the method executed by the network 
switch and comprising the steps of: 
5 receiving a customer call from one of the customers via a coiresponding 

customer switch; 

detecting call information regarding the customer call; 
querying a database using the call information to retrieve customer 
infomiation coiresponding to the customer; 
1 0 sending the call information and the customer information to the ACD server; 

receiving routing instractions from the ACD server, the. routing instructions 
..directing the customer call to an available one of the service agents; and 

routing the customer call to the available service agent via a corre;sponding 
agent switch according to the routing instructions. 

15 
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9. In a network for routing calls fiom customers coupled to customer 
SAvitches to service agents coupled to agent switches, an Automatic Call Distribution 
(ACD> server controlling a network switch coupled to the customer and agent 
switches, and comprising: 

5 means for receiving caU information and first customer information fiom the 

network switch, tiie call information being information detected by the network switch 
regarding a call received from one of tiie customeis. the first customer information 
being infomiation obtained by the network switch corresponding to tiie customer, 
means for queiying a database to leteieve second customer information. 
10 <lifrerent from the first customer infomiation; 

means for determining one-of ti,e service agents that can service tiie call using 
the call infomiation and tiie first customer information; 

means for generating a data message including the second customer 
information; 

15 means for sending tiie data message to tiie detemiined service agent; and 

means for instructing tiie network switch to route tiie call to tiie detemiined 
service agent via a coiresponding one of tiie agent switches. 
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1 0. The ACD server of claim 9. wherein tiie sending means includes 

means for sendmg tiie data message to tiie detemiined service agent 
substantially concurrentiy witii tiie network switch routing tiie call to tiie 
detemiined service agent 
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11. A method for routing calls from customers coupled to customer 
switches to service agents coupled to agent switches, an Automatic Call Distribution 
(ACD) server controlling a network switch coupled to the customer and agent 
switches, the method executed by the ACD server and comprising the steps of: 

5 receiving call information and first customer infomiation from the netwoik 

switch, the call information being information detected by the network switch 
regarding a call received from one of the customers, the first customer information 
being infomiation obtained by the network switch corresponding to the customer; 
queiying a database to retrieve second customer information, different from 
1 0 the first customer infomiation; 

determining one of the service agents that can service the call using the call 
information and the first customer information; 

generating a data message including the second customer infomiation; 
sending the data message to the detemiined service agent; and 
15 instructing the network switch to route the call to the detemiined service agent 

via a corresponding one of the agent switches. 

12. The method of claim 1 1, wherein the sending step includes the substep 

sending the data message to the detemiined service agent substantially 
concurrently with the network switch routing the call to the determined service 
agent. 
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High Level Switch sends queiy to Line Information 
Database for data segments corresponding to customer 
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Ugh Level Switch sets up voice 
connection with rVR 



rVR prompts customer for additional information 
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Database for information about the calling number 



I 



ACD Server finds agent to service call 
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